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1. PeariNet

l : 'c,a i 0
] { ” i ‘ .

l.' l
'l. l,','l," '

it
) lo !
"a','t it

q ' 4
0,"

150

Slide 2 %
‘@. THUNEN

10.12.2025 ‘ BCD workshop — Beyond the Mesh (Thomas Noack et al.)



The Problem
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Development of the PearINet

Identification of optimal acoustic reflector

Design guide
Species Centroid freguenay Sphene sire
e strong echo [ktiz] b5 £ e (T o
* omnidirectional Lissorkepis borsels 52 10 (-75.85)
Didnfenus chaiphs 4 4 B = B aT)
b S ma I I Pt Phocoea 130 B.5{ = 38.TH)
] P {—37.7
* neutrally buoyant gl =0 R
Neopfocairr phocidnoeiss 125 B = 28.4T)
"Jf' ™ Sty coorilinalg 40 10 [-87.60)
[ -LL y Ponfopona Denamlior 130 8.5 — 38.7E)
. IARAOGs el Donious Hil S — 3628
Logenartyrchis ohisouns TaA 10 = 38.04)
Phootdyis 2 132 B4 | — 38.86)
Fhoroan phocoan okl presumEiy 130 8.5 4 — 38.7E)
“ Fiatanita gongoabos 4.4 10 [=53.14)
v Ol Pvevarceins 25 W B.1 { = 37.7TH)
Iy paciiranass poolfrences 1002 7.5 4 —38.38)
PMMA, 28.5mm Caphakortymchs hacton 124 B8 (- 3841)
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Development of the PearINet

Identification of optimal acoustic reflector

Standard gillnet
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Catch efficiency
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Bycatch - 2019 (Turkey)

Total: 5

Standard net ﬁ J?
[ Imale

1123451617 ]8]9]10| Mfemale

. unknown
PearlNet f ﬂ Total: 2
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Bycatch - 2025 (Iceland)

13 sets

Unequal no. nets
32 bycatches

e 29 Standard nets
* 3 PearlNets

— Analyses ongoing
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Pearl improvements

SlitPearl _
A GripPearl
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Take home - PearINet

* Catch efficiency same as for conventional nets
* Fewer bycatches in PearlNets (not significant)
* New attachment method in process

* Further field tests planned (Iceland, UK, Denmark,?)
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Types of experiments

Semi-controlled conditions in a net pen Real conditions in commercial fisheries
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Change of target species

Multispecies fish pot
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Net-pen: Multispecies
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Commercial: Multispecies
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Commercial: Multispecies

e 30.08.2023-24.09.2024
* 8 strings x 6 pots

e 121 hauls

e 10-45m
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Pot entrance N_Cod N_Flounder N_Plaice N_Herring

Transparent 111 9 21
White 108 6 1 21
Long 161 20 1 32
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Commercial: Multispecies

* 30.08.2023-24.09.2024 Pot entrance N_Cod N_Flounder N_Plaice N_Herring

. Transparent 111 9 21
* 3strings x 6 pots White 108 6 1 21
Long 161 20 1 32

[
121 haUIS Multi double 290 157 21 160
e 10-45m Multi single 335 157 18 115
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Commercial: Multispecies

* 30.08.2023-24.09.2024 Pot entrance N_Cod N_Flounder N_Plaice N_Herring

) Transparent 111 9 21
e 8strings x 6 pots White 108 6 1 21
Long 161 20 1 32
* 121 hauls Multi double | 290 157 21 160
e 10-45m Multi single | 335 157 18 115
Fisherman 1102 19 4 21
Total 2107 368 a5 370
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Take home - Fish pots

* Former net pen studies could be verified in
commercial fishery

 Multispecies pots are able to catch roundfish and
flatfish

 More work on pot design needed
 Future research should look at attractants

e UW video is essential to understand behavior
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3. PontoonTrap
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Background
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Background
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© A. Schiitz

Slide 23 03
10.12.2025 BCD workshop — Beyond the Mesh (Thomas Noack et al.) -@- | THUNEN



Background
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Background
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Background

© A. Schiitz
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Short family history
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Short family history
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Current design
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Current design
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Pilot trials 2024

- Handling ok
- First catches diverse, but low:
e Bream * Pearch
* Flounder e Pike
e @Garfish e Roach
e Gobies e Ruffe
* Herring * Sea scorpion
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Pilot trials 2024
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Pilot trials 2024
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Pilot trials 2024
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Take home - PontoonTrap

e Catch variety is high, but modification of entrance
area is needed to increase fish entry

* Daily operation possible by one person
e Construction is robust

* Next trials in spring 2026
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4. MiniSeine
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Demersal Seining
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© DTU Aqua, A.-M. Kroner
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Excellent catch quality
High discard survival
Fuel efficient

Low impact on seabed

Low risk of bycatch for
mammals and seabirds

Seal-safe




The MiniSeine
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Fact Sheets: overall
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Fact sheets: some details

NE

MiniSeine System = WS mixr vuss e s Mean) Vertical spread | Tm

~ Gml;ndgear {rope) ' .
o leﬁﬁﬂ‘ B3yof Mecklenburg, Bay of Kiel

Groundgear Mat¥FRl | 43%hm “Taifun” with rubber discs
Winches (Ropewgfégofxfsumme'
Numbes efhaste #s prototype
WinscH3BEYBRRGES | 8% T0¥h 20 em
Vessel specs Weight | 150kg
System pdiod Rgamamik (250 am’)
Vessbtediahh - Biffonal
Vesse{msﬁ e kW

Standard fishing gear | Gillnet / Bottom trawl

— e ——— v

—

e v A

——— -

Net handling  Pawerblock
Other: Rope wincﬁ moto:; vgeak?r)vcoper seine net retrieval not possible)

Seine ropes

rope length per side 660 - 880 m

P S S e rope diameter (mm} 18 mm R ] ¥ f”i
M e B b e i e o (ontm:n‘(omu Nmr:ijmn Institute of Baltic Sea Fisheries | Alter i Gerraanyl thomas nofek < thuenen.de
Weaght per meter ( 9-’[9&: T %’ntﬂmlllqua,‘le(hnka! University of Dep e oMLy 3 hyatenmakio) 2 agualdtu.dk
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Take home - MiniSeine

e System fits on <10 m vessel

* Can be operated by 1-2 people

* Catches satisfying

 Implementation depends on regulations
* Fact sheets available

* Even smaller MicroSeine system to be developed within: ™

&
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Supplementary material
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1. PeariNet
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Catch efficiency of the PearINet

ettt
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target: flatfish  type: trammel net height: ¥2 m mesh opening: 150 mm
Slide 45 oos
10.12.2025 ‘ BCD workshop — Beyond the Mesh (Thomas Noack et al.) ‘e. | THUNEN




Catch efficiency of the PearINet

0 A { -~ :
Results . } }‘“’\ < f
S 1 / - {
*‘Q’} /\J ‘f\ ,)'"f ‘{‘\
Hauls: 20 2 <7 | o & 4
Depth: 7 (3-20) m Ff{é\ a o {fk >
Soak time:  31(16-51) h = r /
Total catch:  standard: 2533 kg e }J L { )
/ . k ) 7 S, *& & }'7:15,_/.'—"9?{ ‘K:‘D
| Peqr Net: 2585 kg | / s N
Species Plaice, Flounder, Dab, © = g - ;\E‘é’(w {
Whiting, Cod, Turbot, .« | ; 7 A {” AL
)d "\ f f N
SOIG,... l@'—;;} ,\3\’ ﬁ\/({ E"M’A“’k g
P Ztod)) ( Baltic Sea >f{ 2~
%\ir L"; . N 2 Sx
ey i e o RN
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Catch efficiency of the PearINet

Results Estimate Std. Error 1z value Pr(>|z])

(Intercept) -2.209483 0.816852 -2.705 0.00683**

,/;%\ Pearl 0.039146 0.035034 1.117 0.26385

|':“ —\—.—*G/};g PAL -0.204846 0.143895 -1.424 0.15457

Plaice\_‘“_“:;;; Depth 0.004563 0.046337 0.098 0.92155

mod_ple_ngbin <- glmmTME location

(1 | hat 1 2.882378 0.693929 4.154 0.0000327***

of 2 0.441147 0.592442 0.745 0.4565

s 3 0.054973 0.672623 0.082 0.93486

Similar for other species ‘Fz 4 -0.214826 0.604154 -0.356 0.72215

5 0.777498 0.672048 1.157 0.24731

6 -0.087606 0.704834 -0.124 0.90108

7 1.044717 0.634292 1.647 0.09955.

Length effect? 8§ 0271288 0.674982 0.402 0.68774

9 0.645082 0.823241 0.784 0.43328
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Identification of optimal acoustic reflector

Target Strangth of sphere at 130kHz; p=1180 kgim3d

-30
1g410 ﬂ
B30 -8 -40
P . ;
: 50
Ta+00 gt
Epasae] ' 50
gh'ltfl
-70
-
Bur -
] — .-__
Seuita E 3 80

Target strength [dB]

=30
Taaih) £
i . -100
o sy
Sapmeyprraas L] 50 @0 70 80
20 08 10 15 20 25 30 3% 40 45 KO 65 KO 82
Deamatn: fom]
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Frequency [kHz]

130

140 1350

materials
Acrylic glass 6.4 mm
Acrylic glass 9.6 mm
TT ball 40 mm
Steel 25.5 mm
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Identification of optimal acoustic reflector

20- Spadies Carirodd frdguansy Sphare diie
[kHz] [mm] = 30 mm
(TS [4B])

Lissnckmnhes Domaks ] -] 20 | =51.68)
Diphings clainhes naz 18A | = 31.35)
= 1 5: Target Strength [dB] FrCC O PO 1530 165 | — 3F,08)
£ L inraing. olaigucsns B g 165 [ = 35,08)
g P Jal 113 181 | — 32 FF)
@ = Moophoenans SrocRr e 125 102 | = AL
g 10- Stenoln copndaomba 40 TELT = 3050)
0 - FPordonana Db il 120 185 | - 32.08)
Ty FrLancaiLm oo el 18 [ — 33.38)
Lingerorinyrcfns obacuns T8 g5 | 12730
' Precodnra s 132 182 [ =325
5 Procoenst phocoana felcia preasmatly 130 185 | - 32.08)
Fixania gangolica s 17 [ = 3272

o S 50 o '160‘ 130 ‘1'50' o '2(')0 Crcanda brevins s iy ] 185 | - 3108
Frequency [kHz] i RO QOB 1013 173 [ - 31.85)

Canhaitr s hedkow 124 104 [ — JV.61)
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Behavior of harbor porpoises ; ";:, /,/ R f
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towards the different nets b o
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Behavior of harbor porpoises
towards the different nets

e T~

Slide 51
10.12.2025 ‘ BCD workshop — Beyond the Mesh (Thomas Noack et al.)

[ETiTTors '-|¢

theodolite

soundtraps
marking flags

C-POD

gillnet

.:.
‘®- | THUNEN



Behavior of harbor porpoises
towards the different nets

No net Standard net PearINet
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Commercial trial

© Sabri Bilgin
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Black sea plots

Turbot Common stingray Spiny dogfish
2; (] 24 [s) 1; [ 1]
1 e - 11 - -
e _mee @ el ois moe e e 80 s & o
65 90 115 140 165 180 65 90 115 140 165 190 BS 90 115 14D 185 190
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Catch efficiency trial - Handling

Retrieval times (min:s) p > 0.05
e Standard net: 03:22 (00:57-14:18)
. Pearlnet: 03:35 (00:40-21:11)

Few mesh-pearl entanglements
during cleaning
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Validation net-pen cod results

09/03 -20/05/2023 > 8 strings x 5 pots
- 36 hauls 2 18-32m

g 0 0 O 1 N I 2
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3. PontoonTrap
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Current design
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Pilot trials

- Started in March 2024
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4. MiniSeine
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